The Sneeuberg mountain complex (Eastern Cape) comprises one of the most prominent sections of the Great Escarpment in southern Africa but until now has remained one of the botanically least known regions. The Sneeuberg is a discrete orographical entity, being delimited in the east by the Great Fish River valley, in the west by the Nelspoort Interval, to the south by the Plains of Camdeboo, and to the north by the Great Karoo pediplain. The highest peaks range from 2278 to 2504 m above sea level, and the summit plateaux range from 1800 to 2100 m. Following extensive literature review and a detailed collecting programme, the Sneeuberg is reported here as having a total flora of 1195 species of which 107 (9%) are alien species, 33 (2.8%) are endemic, and 13 (1.1%) near-endemic. Five species previously reported as Drakensberg Alpine Centre (DAC) endemics are now known to occur in the Sneeuberg (representing range extensions of some 300-500 km). One-hundred-and-five species (8.8%) are DAC near-endemics, with the Sneeuberg being the western limit for most of these. Ten species (0.8%) represent disjunctions across the Karoo Interval from the Cape Floristic Region (CFR) to the Sneeuberg. In all, some 23 significant range extensions, eight new species, and several rediscoveries are recorded. We conclude by recognising the Sneeuberg as a new centre of endemism along the Great Escarpment, with floristic affinities with the Albany Centre and the DAC, and links to the CFR.
Introduction
The possibility that the Sneeuberg could be considered as a centre or sub-centre of endemism in its own right was first raised by Weimarck (1941) in his discussion on the Karoo Interval. Weimarck (1941) considered the Sneeuberg as a possible sub-centre within the CFR, based on the presence of several disjunct CFR species. He suggested that the Sneeuberg may parallel his Hantam-Roggeveld Centre, which was considered a sub-centre of his North-west Centre. However, he eventually excluded the Sneeuberg as a centre of endemism owing to the paucity of CFR elements (Weimarck, 1941) .
Despite this, the concept of the Sneeuberg as a centre of endemism was perpetuated by Nordenstam (1969) , who recognised the region as a centre of diversity and endemism for the genus Euryops Cass. His concept of the Sneeuberg Centre (or "Sneeuwbergen Centre" as published) included the Stormberg, Great Winterberg and Amatola Mountains. It is thus a montane region centred on the Great Escarpment between Nordenstam's (1969) Drakensberg Centre and Weimarck's (1941) Cape Centre. Nordenstam (1969) indicates that this Sneeuberg Centre could possibly be sub-divided further, although he does not suggest how, and further noted that the region was poorly known and its importance needed further investigation. At the family level, Koekemoer (1996) identified eight putative centres of Asteraceae diversity in southern Africa, the Sneeuberg region being one, but termed by her the "Middelburg Centre". Hilton-Taylor (1987) , following the work of Weimarck (1941) and Nordenstam (1969) Werger, 1978) and adjacent areas. In contrast to these workers who considered the Sneeuberg unusual if not discrete, Van Wyk and Smith (2001) included the Sneeuberg in their broadly defined Albany Centre of Endemism. However, the delimitation of the Albany Centre is by no means clear. The concept of an Albany Centre was first introduced by Weimarck (1941) as the Zuurberg Subcentre, a sub-centre within the CFR based on Cape elements and the endemic Cape genus Oldenburgia Less. Croizat (1965) later described an Albany Centre based on Euphorbia L. and which comprised the Great Fish River drainage basin (Van Wyk and Smith, 2001) . Thicket is now considered the most obvious and typical aspect of the Albany Centre (Hamilton, 1994; Van Wyk and Smith, 2001 ). Hamilton (1994) also considers the Albany Centre to be a transitional centre of endemism for genera centred in the Cape, Nama-karoo and Maputo-Pondoland regions. Based on the current broad delimitation, the Albany Centre is believed to have approximately 4000 species/infra-specific taxa, of which more than 600 are endemic or near-endemic, and many of which are succulents (Hamilton, 1994; Van Wyk and Smith, 2001) . White (1978) included the Sneeuberg in his afro-montane archipelago, in Africa south of the Limpopo stretching from Knysna to the Soutpansberg (Bester, 1998) . Various centres of endemism have been defined within this region i.e. the Wolkberg, Sekhukhune, Barberton, Soutpansberg and DAC of Van Wyk and Smith (2001) . The definition of such centres is perhaps challenging given the phytogeographical commonality between them (Hilliard and Burtt, 1987; Van Wyk and Smith, 2001; Carbutt and Edwards, 2006; Mucina and Rutherford, 2006) . Mucina and Rutherford (2006) have accordingly proposed a "Northern Sourveld Endemics" concept for the total afro-montane escarpment in southern Africa, comparable to Stuckenberg's (1962) Eastern Highlands Centre for palaeogenic invertebrate fauna. The largest and perhaps most important of these afro-montane centres is the DAC, considered to be a possible hub between the CFR, the northern Great Escarpment (as far north as the ChimanimaniNyanga mountains in Zimbabwe/Mozambique), and the midlands of KwaZulu-Natal, Transkei and Pondoland (Van Wyk and Smith, 2001; Carbutt and Edwards, 2004; Mucina and Rutherford, 2006) . Van Wyk and Smith's (2001) DAC is defined as "alpine" (based on climate and not floristics) and occurs above 1800 m in the Eastern Cape Drakensberg, Witteberg, Lesotho Highlands, Malutis and KwaZulu-Natal Drakensberg. The grasslands and afro-montane forests below 1800 m are excluded from this definition of the DAC (Van Wyk and Smith, 2001) . Van Wyk and Smith's (2001) DAC is a smaller version of Phillips's (1917) Eastern Mountain Region, which includes the DAC as well as the surrounding highlands above 1525 m as far south as Queenstown and the mountains in the Transkei (Hilliard and Burtt, 1987; Bester, 1998; Carbutt and Edwards, 2006) . Carbutt and Edwards (2004) in their definition of the DAC also use the 1800 m contour, but include outliers above 1800 m such as the Kamberg (2095 m) and Ngele Range (2698 m), following on from Hilliard and Burtt (1987) in this regard. The DAC as defined by these authors is estimated to have between 2200 and 2618 species, of which between 334 (13%) and 400 (18.2%) are endemic (Van Wyk and Smith, 2001; Carbutt and Edwards, 2006) . Carbutt and Edwards indicate that some 595 species (24%) are considered to be DAC near-endemics. Other notable proposals of a DAC include Weimarck's (1941) Drakensberg Centre, which includes the Stormberg thus overlapping with Nordenstam's (1969) "Sneeuwbergen Centre", and Nordenstam's (1969) Drakensberg Centre. Mucina and Rutherford (2006) have proposed a revision of the southern African afro-montane centres, and propose six centres in the Grassland Biome, namely the Soutpansberg, Wolkberg, Sekhukhune, Barberton, Midlands and DAC. Their DAC is the widest of all the DAC concepts, and includes the Stormberg, Great Winterberg-Amatolas and the Bankberg or Boschberg (part of the Sneeuberg), effectively extending the DAC well to the south-west to include these fragmented but high sections of the south-eastern Great Escarpment.
Here we document and analyse the floristic diversity of the Sneeuberg, with special emphasis on levels of endemism and floristic relationships with the various centres mentioned above. In this paper, we firstly delimit the Sneeuberg Centre, secondly discuss the history of botanical exploration and land use, thirdly present a synopsis of the abiotic and biotic environments, and finally detail the methods and results of our floristic surveys and phytogeographic analyses. Based on our results and analyses, we motivate for the formal recognition of the Sneeuberg Centre of Endemism.
"Karroo Interval", separates the Sneeuberg from the Cape Fold Belt to the south.
The high-altitude floras of southern and central Africa are incompletely documented, including that of the Sneeuberg (Carbutt and Edwards, 2001; Küper et al., 2006) . In general, the Sneeuberg is a very poorly collected mountain range (Nordenstam, 1969; Hilliard, 1994) , despite being one of the most prominent mountain ranges in the Great Escarpment Holmes et al., 2003) . Botanical efforts to date have been mostly confined to specific taxonomic studies (e.g. Nordenstam, 1969; Whitehouse, 2002; Oliver, pers. comm.) , and there is no indication of the Sneeuberg ever having been comprehensively treated in terms of its flora, or in a detailed biogeographic comparison with other portions of the Great Escarpment in southern Africa. The closest work in this regard is Weimarck's (1941) work on the endemic centres of the CFR, Nordenstam's (1969) treatment of Euryops, and Carbutt and Edwards's (2001) consideration of high-altitude Cape elements in Africa. In addition, several species from the Sneeuberg are only known by their type material (Golding, 2002: e.g. Apodolirion bolusii Baker).
Pioneer botanical work
Carl Thunberg and Francis Masson would have been the earliest collectors in the Sneeuberg as they intended to visit the area in 1773 to 1774, but they were thwarted by difficulties and had to abandon the idea (Gunn and Codd, 1981) . William Burchell passed through the area in 1812 and 1813 (McKay, 1943) , and the brothers C. & J. Drège collected on the Compassberg and Renosterberg in 1829 (Gunn and Codd, 1981) . The vast majority of pioneer botanical was however done by Harry Bolus between 1865 and 1875 while he lived in Graaff-Reinet (Gunn and Codd, 1981) . He particularly collected on the Oudeberg to the north of Graaff-Reinet and on the mountains around Graaff-Reinet, but also made trips to the Boschberg (1866, 1867), Compassberg (1868), Nardousberg (1873) and the Koudeveldberge (1872, 1873) (Bolus, unpublished collecting book, vol. 1, housed in BOL) . Numerous species from the region were discovered by Harry Bolus and have been named after him (e.g. Pteronia bolusii E.Phillips). Several species collected by him have not since been encountered again until recently when several were rediscovered during field work for this research (see later). Two contemporaries of Harry Bolus were Peter MacOwan, who collected extensively on the Boschberg and Groot Bruintjieshoogde (Phillipson, 1987) , and William Tyson, who collected in the Koudeveldberge (Gunn and Codd, 1981) .
More recent work has been done on the Mountain Zebra National Park (MZNP) area of the Sneeuberg by A.M. Barnard (1952 Barnard ( -1955 , L.C.C. Liebenberg (1960s; Penzhorn, 1970) , and by Pond et al. (2002) . Other more recent collectors in the Table 1. 198 V.R. Clark et al. / South African Journal of Botany 75 (2009) 196-238 Since the establishment of European farmlands in the area from the 1770's , the vegetation of the Sneeuberg can be expected to have been modified to some degree. The primary land-use has been stock grazing, with the higher altitude grasslands being used for cattle and the lower shrublands for sheep and goats . Very high stock densities in the Sneeuberg for the duration of a century, peaking between the 1940s and 1960s, may have converted marginal grasslands to shrublands, this being exacerbated by periodic drought . Such overgrazing of the higher altitude grasslands has possibly resulted in a dominance of the unpalatable Merxmuellera disticha (Nees) Conert grass at the expense of more palatable grasses such as Themeda triandra Forssk. and Tetrachne dregei Nees (Meadows and Watkeys, 1999) . Farms managed according to a strict rotational fire and grazing regime are dominated by T. triandra at medium altitudes and by greater grass diversity than the otherwise dominant M. disticha at higher altitudes. These may be suggestive of 'normal' grass biodiversity and abundance. Historical over-stocking in thicket areas has also left a legacy of Portulacaria afra Jacq. extinction on some farms (Acocks, 1988; Palmer, 1990; Mucina and Rutherford, 2006) .
Gully erosion is associated with historical overgrazing in high and low altitude water-courses, and there is a prevalence of sheet erosion in lower altitude areas (Keay-Bright and Boardman, 2007) . The Seekoeirivier (arising at the north-western base of the Compassberg), was historically described as a system of vleis with intermittent pools used by hippopotamus . It is currently a series of deep dongas, the erosion believed to have been initiated by the high wagon traffic and associated grazing and trampling by oxen and livestock after the opening of the Kimberley diamond fields in the 1870s . The presence of such dongas is common throughout the Sneeuberg however, and a combination of concentrated grazing and watering of livestock along such wetland systems on local farms is the likely reason for their tragic demise. It would appear that most low-altitude wetland systems in the Sneeuberg have been severely degraded in this manner. In general, wetlands in the Sneeuberg have not fared well historically, and those that are not eroded out are often locally threatened by current live-stock grazing and trampling. Most previously extensive wetlands at lower altitudes have been eroded out (e.g. Holmes, 1998) and no longer function as such.
There has been a recent shift towards game farming and associated eco-tourism in the region, and it is likely that most of the original game species except Black Rhinoceros and Lion are now represented in the numerous game farms in the region. Rangeland management will remain an important concern for the management/restoration of natural vegetation cover on these farms.
2. Physical and biotic aspects of the study area
Geology
The geology of the Sneeuberg is dominated by Jurassic dolerite sills, dykes, basins, belljar intrusions, laccoliths and inclined sheets that have intruded into the older Beaufort Group sandstones and mudstones of the Karoo Supergroup (Du Toit, 1920; Van der Walt, 1980; Palmer, 1988 Palmer, , 1991 Hill, 1993; De Klerk et al., 2002; Van Zijl, 2006) . These dolerites are considered to be (at least in part) the feeder veins of the lava outpourings which terminated the Karoo depositional sequence at the breakup of Gondwana (Du Toit, 1920; Brink, 1983; Van Zijl, 2006) , but as many as seven individual dolerite injections are believed to have taken place over time (Kent, 1980) . The Beaufort sediments belong to the Late Permian Adelaide Subgroup (Hill, 1993) . Metamorphic or "baked" sediments comprising hornfels and quartzites occur along the contact zones between the sedimentary strata and the dolerite intrusions (Hill, 1993) .
Geomorphology
The Great Escarpment, in the form of mountain ranges with dramatic scarp slopes, is considered to be the oldest geomorphological feature of the Great Karoo (Watkeys, 1999) representing a passive relict of the Gondwana continental margin (Hill, 1993; Matmon et al., 2002) . The structurally resistant nature of the Karoo dolerites has contributed to its continuing presence (Du Toit, 1920; Pond et al., 2002) , and it is easily recognisable by its massive, prow-shaped ramparts.
In the Sneeuberg the Great Escarpment forms a wide dissected region rather than a single scarp (Hill, 1993; Watkeys, 1999) , being the result of head-ward erosion by south-flowing rivers such as the Sundays, Great Fish and Little Fish Rivers as well as a host of smaller streams (Hill, 1993) . This has resulted in the continental watershed being pushed back by some 60 km from the main southern scarps of the Sneeuberg. The continental watershed now runs from the Winterhoekberge (in the Richmond District -not to be confused with the ranges of similar names in the Uitenhage District) through to the Compassberg, north-east along the Agter-Renosterberg, then east along the Kikvorsberg and Suurberg, and south-east along the Bamboesberge. On the Compassberg there is 800 m between the headwaters that drain to the Atlantic and Indian Oceans (as evidenced on the 1:50 000 topographic sheets 3124DA and DC), indicating that the Compassberg is "close" to be being isolated south of the continental watershed by a process of stream-piracy. Partridge and Maud (1987) in their landmark paper on southern African erosion surfaces simply place the Sneeuberg, together with all high lying areas of the Great Escarpment, into "mountainous areas above the African surface" (Partridge and Maud, 1987: their Fig. 12 ). These represent landscapes older than the African cycle of erosion, and the higher peaks are considered to be remnants of the Jurassic/Gondwanan surface (Agnew, 1958) . The intervening sections of escarpment are described as "other dissected areas" with "major structural control commonly present" (Partridge and Maud, 1987: their Fig. 12 ). The Plains of Camdeboo to the south represent the Post-African I surface, while the interior plateau north of the Great Escarpment represents the African surface (Partridge and Maud, 1987) . The Sundays, Great Fish and Little Fish Rivers valleys represent the beginnings of the Post-African II erosion surface. Although the Sneeuberg is considered to simply predate the African surface, it comprises a fairly consistent doubleplateau system, at ca. 1800 and at ca. 2100 m throughout the range (the two levels are for example clearly evident on the Sneeuberg north-west of Compassberg). The four major peaks (see below) in the Sneeuberg all stand as pyramids above the 2100 m plateau. These plateaux may represent structural control from horizontal sills, but may also suggest planing prior to the African surface (Partridge, pers. comm.) , and are interpreted as such for the Amatola Mountains, with the highest peaks representing remnants of the Gondwanan surface (Agnew, 1958) .
The Sneeuberg contains the highest peaks in the Great Escarpment west of the Eastern Cape Drakensberg. The Compassberg, at 2504 m, is one of the highest free-standing southern African peaks outside of the Drakensberg Massif and Lesotho Highlands (Readers Digest Atlas of Southern Africa, sine anno; see Fig. 2E ). It is formed from an inclined dolerite sheet, such sheets being considered typical of the higher points in the Karoo (this is in contrast to the usual "tafelkop" nature of the Karoo mesas, more typical inland of the Great Escarpment and that result from horizontal sills; Du Toit, 1920). The next highest peak in the Sneeuberg, the Nardousberg (2429 m), follows the same structural pattern as that of the Compassberg, and this is repeated for the third (unnamed) peak, 2298 m near the Renosterberg and fourth highest peak (Toorberg, 2278 m) in the Sneeuberg. These peaks are all typically capped with a mass of irregular, angular boulders, probably the legacy of the severe climate in which mechanical weathering from frost action and shattering is dominant (Watkeys, 1999) .
Other landforms in the Sneeuberg include bell-shaped dolerite intrusions which are present in the Blinkberg and Bankberg, and the resultant convex cliffs, summit rainwater rock pools and wetlands with high sinuosity are unusual for the Sneeuberg. Columnar dolerite (Du Toit, 1920 ) is common at medium altitudes (ca. 1600-1800 m) and free standing columns occasionally occur (e.g. the famous Valley of Desolation in the Camdeboo National Park). The abundant vertical to near-vertical rock scarps throughout the Sneeuberg vary from minor (b 5 m in height) to major (N 50 m in height). Such south-facing scarps provide almost all-day shade, and consequently provide a cool, often moist environment for annual and herbaceous species illequipped for the arid Karoo environment. Numerous afromontane and Cape elements are found in these locations, and scarps in general in the Sneeuberg provide an important mesic micro-habitat (e.g. Van der Walt, 1980) . Many of these scarps are also associated with seeps. The higher scarps are often characterised by scree slopes at their bases. Dissected, rocky kloofs (valleys) -often flanked by tors comprising exposed, balancing dolerite corestones -are common throughout the Sneeuberg foothills (1200-1500 m).
Soils
Soils of the Sneeuberg are very broadly described as "undifferentiated soils" of the Great Escarpment by Watkeys (1999) , with duplex soils occurring in the eastern area of higher rainfall, or locally in areas of higher precipitation (Watkeys, 1999) . From observation soils in the Sneeuberg are nutrient poor, shallow soils on sedimentary strata; moderately deep, richer loamy-clay vertisols occur on upper, gentler, dolerite slopes; and black, deep (N1 m), heavy turf clays in the often extensive (N1 ha) upland Merxmuellera macowanii (Stapf) Conert wetlands on the summit plateau (above 1800 m). Steep, rocky slopes are characterised by shallow Mispah and Glenrosa soils forms (Hartmann, 1988; Holmes, 1998) , and Quaternary alluvial soils of limited extent but often significant depth (N 2 m) occur on floodplains and along drainage lines at the base of the mountains (Palmer, 1988; Mucina and Rutherford, 2006) .
Climate
The Sneeuberg is located in the climatic tension zone between the arid west and moist east (Van der Walt, 1980) . Kopke (1988) places the Sneeuberg region as transitional to autumn and summer maximum rainfall in the Eastern Cape, e.g. Graaff-Reinet has its mean annual precipitation (MAP) evenly distributed between spring, summer and autumn (Cannon, 1924) . The region receives the edge of all major weather systems in southern Africa (Desmet and Cowling, 1999) . There is evidence of wet and dry oscillations every 10 to 12 years in the region (Palmer, 1988; Boardman et al., 2003) ; Palmer (1966) notes the historical occurrence of severe droughts in the region, as well as years of high rainfall and deep snowfalls.
The surrounding plains have a lower MAP than the mountains themselves (Van der Walt, 1980; Pond et al., 2002; Mucina and Rutherford, 2006) . For example Graaff-Reinet at 750 m receives 353 mm (Palmer, 1991) and Cradock at 900 m receives 316 mm (Desmet and Cowling, 1999) , while the Farm Toorberg at 1300 m receives about 500 mm (Kritzinger, pers. comm.) and on the Farm Compassberg at 1720 m MAP is 517 mm . Holmes (1998) indicates that most of the higher-lying areas of the Sneeuberg receive between 400 and 500 mm per annum, with the eastern section (from the Nardousberg to the Bankberg) receiving between 500 and 600 mm. Rain is typically in the form of thunderstorms with heavy showers (De Klerk et al., 2001 ) and has a reliability of 65-70% (Palmer, 1988) . The rainfall peaks in late summer (March; Van der Walt, 1980; Boardman et al., 2003) as a result of tropical disturbances (Desmet and Cowling, 1999) while equinoctial rains from cut-off lows, winter rains, and snowfalls are important forms of precipitation (Desmet and Cowling, 1999; Watkeys, 1999; De Klerk et al., 2001; Pond et al., 2002) .
The Boschberg receives the highest rainfall in the study area, probably well over 600 mm given Somerset East's MAP of 591 mm at 750 m of altitude (Palmer, 1991; Holmes, 1998) and as evidenced by its afro-montane forest and moister grassland (Palmer, 1991; Mucina and Rutherford, 2006) . Other forms of precipitation in the Sneeuberg are infrequent hail (Van der Walt, 1980) , dew (Desmet and Cowling, 1999) , and mist (Pond et al., 2002) . The region has 52 frost days recorded (Mucina and Rutherford, 2006) , these mostly occurring between May and October (Van der Walt, 1980). The low-altitude plains are warmer than the mountains, with average maximum temperatures in summer varying from 23-28°C, and in winter from 16-23°C (De Klerk et al., 2001) . The average minimum temperatures in summer vary from 6-14°C and in winter from 0-8°C (De Klerk et al., 2001) . Temperatures in the mountains are cooler as a result of altitude (Van der Walt, 1980; Kopke, 1988) and minimum temperatures can drop to as low as − 10°C in the higher areas . Local names such as "Koudeveldberge", "Sneeuberg", "Winterhoekberge" attest to these cool montane conditions. Humidity varies from 59% to 85% with no readily discernible pattern (Van der Walt, 1980) .
There is a summer dominance of south-easterly winds of 1.1-7.9 m/s ( Van der Walt, 1980; Palmer, 1991) , although winds from the north-western quadrant are stronger (8.0-13.8 m/s) if not as dominant (Palmer, 1991) . Calm days account for 21.1% of wind data (Palmer, 1991) . Winter data indicates a strong dominance of winds from the north-western quadrant (Van der Walt, 1980; Palmer, 1991) , reaching strengths of between 8.0 and 13.8 m/s (Palmer, 1991) . Winds are mostly local in nature (Desmet and Cowling, 1999) and Kopke (1988) notes that local winds from the south-east along the escarpment each afternoon moderate the average daily temperatures, especially in summer. Palmer (1966) noted that farmers in the Sneeuberg foothills appreciate the affect this moist wind has on the vegetation. Hot dry north winds dominate in January and February causing mid-summer drought (Kopke, 1988) .
Micro-climates in the Sneeuberg are created by aspect. Southand south-east facing scarps are noticeably moister and cooler compared to north-and north-west scarps and slopes as they receive a higher incidence of mist, rain and shade (Pond et al., 2002) . The higher peaks have their own micro-climate characterised by persistent wind and extremely low temperatures in winter and during cold fronts.
The available moisture to vegetation in the Sneeuberg is sufficient to maintain afro-montane grassland at higher altitudes (above 1800 m), and to support mesic fynbos and afro-montane forest on the Kamdebooberge and the Boschberg.
Vegetation
The Eastern Cape is well known to be a meeting place of several biomes (Cowling, 1983; Palmer, 1990 Palmer, , 1991 , this being the result of the major climatic, topographic and geological transitions that occur in that Province (Cowling, 1983; Vlok et al., 2003) . This meeting of biomes is no less apparent in the Sneeuberg region, resulting in complex vegetation gradients (Palmer, 1991) .
Grassland biome
The dominant grassland vegetation unit in the Sneeuberg is Karoo Escarpment Grassland (Mucina and Rutherford, 2006 ; Fig. 2A ) which generally occurs above 1600 m. Typical grass species include Ehrharta calycina J.E.Sm., Melica decumbens Thunb., Merxmuellera macowanii, M. disticha, Tetrachne dregei, Karroochloa purpurea (L.f.) Conert and Tuerpe, Helictotrichon spp., and specialist grasses such as Festuca spp. and Brachypodium bolusii Stapf at the base of scarps and Pentaschistis airoides subsp. jugorum (Stapf) H.P. Linder in moist crevices and on high peaks. The grassland is replaced above ca. 2100 m on rocky peaks and stony plateaux by an "Arid Fynbos" (White, 1978; Low and Rebelo, 1998) . Forbs and geophytes are well represented throughout this grassland Table 1 Collecting localities in the Sneeuberg mountain complex during the study period (2005) (2006) (2007) (2008) unit. Minor grassland types in the region are Amatola Montane Grassland on the Boschberg, and Bedford Dry Grassland occurs along the southern foot of the escarpment below the Groot Bruintjieshoogde and Boschberg (Mucina and Rutherford, 2006) .
Forest biome
Southern Mistbelt Forest occurs on the southern slopes of the Boschberg (Mucina and Rutherford, 2006) , and moist thicket/ scarp forest approaching afro-montane forest occurs on the Kamdebooberge, on the Buffelshoek escarpment behind Pearston, and on the Bruintjieshoogde. Temperate forest elements are present in mesic niches in the remainder of the Sneeuberg but do not come near afro-montane in character or composition. Typical such species found throughout the Sneeuberg are Celtis africana Burm.f., Kiggeleria africana L., Maytenus acuminata (L.f.) Loes. var. acuminata and Searsia krebsiana (C. Presl ex Engl.) Moffett.
Albany thicket biome
Camdeboo Escarpment Thicket is the dominant vegetation on the Sneeuberg foothills between Aberdeen and Pearston at altitudes of ca. 1000-1400 m (Mucina and Rutherford, 2006; Fig. 2B) . Portulacaria afra is the historically dominant species (Mucina and Rutherford, 2006) . The vegetation structure is comprised of dense, often thorny, woody shrubs such as Acacia karroo Hayne, Carissa bispinosa (L.) Desf. ex Brenan (=C. haematocarpa (Eckl.) A.DC.), Euclea crispa (Thunb.) Gürke subsp. crispa, Pappea capensis Eckl. and Zeyh., Grewia robusta Burch., Ehretia rigida (Thunb.) Druce subsp. rigida, Searsia spp., Gymnosporia linearis (L.f.) Loes. subsp. linearis, G. buxifolia (L.) Szyszyl, and Boscia oleoides (Burch. ex DC.) Tölken up to 3 m tall in dense clumps, with a matrix of P. afra up to 3 m tall and scattered Aloe ferox Mill. up to 4 m tall (Palmer, 1990) .
Eastern Cape Escarpment Thicket occurs on the northern and southern slopes of the Bankberg and Boschberg (Mucina and Rutherford, 2006) . Great Fish Thicket occurs along the Great Fish River and Little Fish Rivers, the former to Cradock and the latter into the Swaershoek area (Mucina and Rutherford, 2006) .
Nama-Karoo biome
Eastern Lower Karoo dominates the Plains of Camdeboo (Mucina and Rutherford, 2006; Fig. 2C ). This vegetation unit forms the lower altitude context for the base of the Sneeuberg escarpment and adjacent plains and is distinguished from other Nama-karoo types by its higher proportion of succulent dwarf and larger woody shrubs (Mucina and Rutherford, 2006) . The vegetation is typically sparse, consisting of low bushes and succulents up to 50 cm and comprising species such as Sarcocaulon camdeboense Moffett, Eriocephalus ericoides (L.f.) Druce subsp. ericoides, Pentzia incana (Thunb.) Kuntze, P. globosa Less., Delosperma spp. and Ruschia spp. (Low and Rebelo, 1998) . Mucina and Rutherford's (2006) Upper Karoo Hardeveld is an ambiguous vegetation type in the Sneeuberg, and is reputed to include most of the crest and steep south-facing slopes of the Great Escarpment between Teekloofpas and Graaff-Reinet (Mucina and Rutherford, 2006) . This is considered to be one of the richer floras of the Nama-Karoo Biome, but in the Sneeuberg area is often difficult to distinguish from adjacent thicket and other vegetation units (Mucina and Rutherford, 2006) . Eastern Upper Karoo occurs on the plains to the north of the Sneeuberg and is transitional between the Grassland Biome and the Nama-Karoo Biome (Mucina and Rutherford, 2006) .
Fynbos elements
True fynbos as defined for the Fynbos Biome or the CFR (i.e. having Ericaceae, Proteaceae and Restionaceae as the dominant components; Low and Rebelo, 1998; Mucina and Rutherford, 2006) (Trinder-Smith, pers. comm.) . The nearest similar fynbos is on the south-east escarpment slopes of the Toorberg (ca. 20 km north-north-east), where A. venusta and E. leucopelta are dominant (1700-1900 m).
Although no other true CFR patches are known to occur in the Sneeuberg, "Cape elements" as defined by Carbutt and Edwards (2001) are present throughout the Sneeuberg Edwards, 2001, 2004) , and are referred to by Van der Walt (1980) as "arid fynbos" and by Nordenstam (1969) as "false macchia". Such elements are typically located along cliff-lines, on rocky plateaux at higher altitudes (ca. 2100 m), and on the higher peaks (Fig. 2D) (Mucina and Rutherford, 2006 ) is common throughout the Sneeuberg from ca. 1500-1800 m, and an undescribed Renosterveld unit may be present. Carbutt and Edwards (2001) note the Sneeuberg to have only a third of the Cape elements compared to the Drakensberg Alpine Centre (DAC), perhaps due to the Sneeuberg's drier climate (Linder et al., 1993; Carbutt and Edwards, 2004) , and probably also from under-collecting.
Azonal vegetation
Azonal vegetation types in the study area include montane wetlands above 1800 m, consisting of headwater sponges, rainwater pools, seeps, streams and floodplains and may be analogous to Mucina and Rutherford's (2006) Drakensberg Wetlands. Many of these high-altitude perennial and seasonal marshlands are dominated by Merxmuellera macowanii. The soil profile consists of black humus-rich clays to a depth of at least 2 m and comprises perennially moist headwater systems fed by summer rains and winter snows. Lower altitude wetlands and floodplains (1600-1800 m) in broad upland valleys are dominated by Eleocharis limosa (Schrad.) Schult., often in extensive stands (N 0.5 ha). Rocky watercourses above 1800 m (Fig. 2F) are often dominated by species such as Buddleja salviifolia (L.) Lam., Leucosidea sericea Eckl. & Zeyh., Miscanthus capensis (Nees) Anderss., Geranium spp. and Phygelius capensis E.Mey. ex Benth.
The middles reaches (1200-1600 m) of the deeper valleys are densely wooded and are composed of a composite of "bushveld" (e.g. Olea europaea subsp. africana (Mill.) P.S.Green), thicket (e.g. Searsia pallens (Eckl. & Zeyh.) Moffett) and afro-montane (e.g. S. krebsiana and L. sericea) elements, and may best be 
Materials and methods
The floristic data for the Sneeuberg have been collated from numerous sources, notably historical specimens of Harry Bolus, Peter MacOwan and William Tyson in GRA; taxonomic revisions and treatments; and specimens collected by the authors since 2005 (see below). Species listed in local checklists (Palmer, 1988 , for the Karoo Nature Reserve, now Camdeboo National Park; Penzhorn, 1970, and Pond et al., 2002 , for the MZNP; and Van der Walt, 1972 , and the Agricultural Research Council, ARC; Westfall, pers. comm., for the Boschberg) have only been used where specimens could be verified. The resultant Sneeuberg flora represents altitudes from 800-2500 m, covering most of the vegetation units in the Sneeuberg mountain complex.
As published botanical information is limited or outdated, the vast majority of the floristic data is a result of fieldwork undertaken between 2005 and 2008. Eighteen fieldtrips have been undertaken (Table 1) , with collecting being focussed above 1300 m (and especially above 1500 m). The highest peaks, adjacent scarps and surrounding plateaux above 2000 m received special emphasis, but collecting was also undertaken at lower altitudes (1100-1800 m) in kloofs and in Camdeboo Escarpment Thicket. Some 5000 specimens have been collected during this (ongoing) fieldwork. Further work in the Kamdebooberge, Boschberg and Groot Bruintjieshoogde may add more species to the flora, and will provide further opportunity to search for remaining "lost" species.
The identification of specimens was undertaken in the Selmar Schönland Herbarium (GRA), Albany Museum. Numerous taxonomists assisted with more difficult groups and with groups that were being revised at the time (see Acknowledgements). Several groups remain difficult however. Specimens have been lodged in GRA, with duplicates of various groups sent primarily to BOL, S, NBG, PRE, K, MO, NU, JRAU and WITS. Specimens collected by N.P. Barker from the Nardousberg region in 1997 were included in the project and treated in the same manner. Nomenclature of the resultant flora (Appendix A) was updated from available revisions.
Results and discussion

Flora
As of the end of August 2008 the Sneeuberg has a flora of 1195 species (Appendix A; updated versions of this flora will be available on the Selmar Schönland Herbarium website at http:// campus.ru.ac.za/index.php?action=category&category=2061). The flora is composed of 29 pteridophytes (2.4% of the total flora), four gymnosperms (0.3%), 278 monocotyledons (23.2%) and 884 dicotyledons (74%). The most species-rich family is Asteraceae, followed by Poaceae and Fabaceae (Fig. 3) . The overall species level diversity of the Sneeuberg is lower than that of other sections of the south-eastern Great Escarpment in southern Africa (Fig. 4A) . However, at the family level, the Sneeuberg compares well with the other sections of the Great Escarpment (Fig. 4B) .
One-hundred-and-seven (9%) species are alien, most of these being innocuous and confined to disturbed areas around homesteads, along roads, and in degraded sites. Several species present problems due to their invasive nature, most notably Populus x canescens (Aiton) Sm. along water courses, Nassella trichotoma (Nees) Hack. ex Arechav. in grassland and Rosa rubiginosa L. in moist grassland and valleys. Management strategies are urgently needed throughout the Sneeuberg to control these species, especially for Nassella on the Boschberg and Groot Bruintjieshoogde. A potentially problematic species is Sambucus nigra L. -widespread and occasional at the base of moist cliffs -whilst Schinus molle L., Robinia pseudoacacia L. and Salix babylonica L. var. babylonica are potential problem plants in riparian zones.
A Sneeuberg Centre of Endemism
Thirty-three (2.8%) endemic species occur on the Sneeuberg (Table 2 ), compared to 334 (13%) in the DAC (Carbutt and Edwards, 2006) and at least 18 (1.2%) in the Great WinterbergAmatolas (Fig. 4C) . The Nuweveldberge has low endemism (0.1%), but shares several endemics with the KomsbergRoggeveld (e.g. Cliffortia arborea Marloth; Oliver and Fellingham, 1994) .
The Sneeuberg can be considered a southern component of Mucina and Rutherford's (2006) "Northern Sourveld Endemics" concept, similar to the Soutpansberg in terms of being at the end of the eastern escarpment centre-continuum but with almost double the percentage levels of endemism (2.8% versus 1.5% in the Soutpansberg; Van Wyk and Smith, 2001 ). The Sneeuberg endemics cover a variety of families in both the monocots and dicots, and comprise plant groups typical of the Albany Centre, the afro-montane regions (especially the DAC), and the CFR (see below). Such a diverse array of 
Sneeuberg-Escarpment links
Thirteen (1.1%) Sneeuberg near-endemic species (Table 3 ) are shared with adjacent sections of the Great Escarpment, i.e. the Nuweveldberge, Stormberg and the Great WinterbergAmatolas. However, as the floras of these adjacent mountain ranges are poorly known the values given here may well change following further botanical exploration.
Sneeuberg-DAC links
Five species considered by Carbutt and Edwards (2006) to be DAC endemics have now been recorded from the Sneeuberg (Table 4) . These are Pentzia tortuosa (DC.) Fenzl ex Harv. (previously collected in the Sneeuberg by Harry Bolus), Senecio dissimulans Hilliard, Ehrharta longigluma C.E.Hubb., Asclepias humilis (E.Mey.) Schltr. and Isolepis angelica B.L.Burtt (Fish, pers. comm.; Bester, pers. comm.; Muasya, pers. comm.) . Along with Albuca cf. rupestris (Manning, pers. comm.) this places DAC endemics at 0.5% of the Sneeuberg flora.
Affinities of the Sneeuberg with the DAC are further strengthened by the presence of Euryops proteoides B.Nord. & V.R.Clark, which is morphologically very similar to the DAC endemic E. evansii Schltr. (Nordenstam et al., 2009) , and Erica sp. aff. reenensis, E. reenensis being endemic to the northwestern face of the Drakensberg Massif (Oliver, pers. comm.) . In addition, 105 of Carbutt and Edwards's (2006) DAC nearendemics (17.6% of the DAC near-endemics and 8.8% of the Sneeuberg flora) have been recorded from the Sneeuberg (Table  5 ). Only 16 of these have the Boschberg as their western limit, the rest being found throughout most of the Sneeuberg and a few across the Nelspoort Interval to the Nuweveldberge. Several other afro-montane range extensions (not specifically DAC) into the Sneeuberg have been recorded e.g. Moraea spathulata (L.f.) Klatt (Manning, pers. comm.) (Table 4) .
The floristic composition indicates that the Sneeuberg is definitely part of the afro-montane belt in southern Africa. There is an indication that the Sneeuberg above 1800 m may be a drier, western limit of an extended DAC comparable to the Witteberg section of the DAC, to which Carbutt and Edwards (2001) consider the Sneeuberg floristically similar. This link is supported by Nordenstam's (1969) "Sneeuwbergen Centre" (representing near-endemics shared by the Sneeuberg with its montane neighbours) and by Mucina and Rutherford's (2006) concept of the DAC.
The similarities between the Sneeuberg's high-altitude montane wetlands above 1800 m (consisting of headwater sponges, rainwater pools, seeps, streams and floodplains) with Mucina and Rutherford's (2006) Drakensberg Wetlands further indicates links with the DAC. This is supported by the local dominance of Haplocarpha nervosa and the presence of other of Mucina and Rutherford's (2006) Drakensberg Wetlands Important Taxa e.g. Wurmbea cf. elatior B.Nord., Carex cognata Kunth var. cognata, Isolepis costata A.Rich., Trifolium burchellianum Ser. subsp. burchellianum, Juncus dregeanus Kunth subsp. dregeanus etc., and the presence of the DAC endemic Isolepis angelica (considered to be endemic to Mucina and Rutherford's, 2006, Lesotho Mires unit) . Woody Drakensberg Wetlands Important Taxa in the Sneeuberg include Buddleja salviifolia, Leucosidea sericea, Geranium sp. and Phygelius capensis, although species such as Cyathea dregei Kunze are absent.
Biogeographical connections between the Sneeuberg and the DAC are relatively easy to explain. There is an almost continuous montane bridge between the Sneeuberg and the DAC via the Kikvorsberge and Suurberg onto the Stormberg and then across to the DAC (Fig. 1) . The "Fish River Interval" between the Boschberg and Great Winterberg is also not that significant as many afro-montane species common in the moister areas of South Africa also occur on the Boschberg. Particular links between the DAC and Sneeuberg are likely explained by the Sneeuberg's overall high altitude, cold climate, massive dolerites producing turf clays analogous to those from basalt, and an amplification of altitude where the Sneeuberg runs parallel to latitude (Steele et al., 1998) . The fragmentation of the Great Escarpment west of the Witteberg has been enough however to encourage local endemism on the Sneeuberg and Great Winterberg-Amatolas.
Sneeuberg-CFR links
It can be stated fairly certainly that no CFR-endemic families occur in the Sneeuberg. The alleged presence of two CFRendemic families (Peneaceae and Grubbiaceae) on the Bankberg in the MZNP (Pond et al., 2002) created much interest after being mentioned in a popular article (Clark and Barker, 2006) . Further investigation into their presence revealed that the data had been incorrectly grid-referenced in PRECIS from the Cradockberg behind George, Western Cape.
Nine CFR species are found in the Sneeuberg (Rhodocoma capensis, Protea lorifolia, Senecio arenarius Thunb., Disa harveiana Lindl. subsp. harveiana, Otholobium macradenium, Agathosma venusta, A. cf. capensis, Cliffortia montana and Pelargonium laevigatum (L.f.) Willd.; Bellstedt, pers. comm.; Stirton, pers. comm.; Trinder-Smith, pers. comm.; Whitehouse, pers. comm.) representing 0.8% of the Sneeuberg flora. In addition, and particularly interesting, is the range extension of the CFR-endemic genus Acmadenia onto the Kamdebooberge as Acmadenia sp. nov. (Trinder-Smith, pers. comm.) . Many of these CFR connections are exclusively with the Swartberg and Baviaanskloofberge 120-150 km to the south and south-west of the Sneeuberg (C. montana, D. harveiana subsp. harveiana, O. macradenium and Acmadenia sheilae, the most similar species to A. sp. nov.; Linder and Kurzweil, 1999; Whitehouse, pers. comm.; Trinder-Smith, pers. comm.). The remaining species (P. laevigatum, A. venusta, A. capensis, P. lorifolia and R. capensis) are widespread in the CFR and extant populations occur on the Zuurberg just 60 km to the south of the Boschberg (Van Wyk et al., 1988; Rebelo, 2001 ). The exception is S. arenarius, a western CFR species with no obvious montane affinity. It is noteworthy that the majority of the Sneeuberg CFR species occur in the western Sneeuberg (i.e. the Kamdebooberge, Toorberg, Meelberg and Koudeveldberge) and on the Boschberg in the far east. The exceptions are S. arenarius and O. macradenium which occur on both sides of the local "Sundays River Interval". A possible reason for this is that the western Sneeuberg and the Boschberg may have much more available moisture than the rest of the Sneeuberg and are therefore able to support these species whilst the remainder of the Sneeuberg is perhaps too dry, too high, too cold or experiences too much winter aridity. All the CFR species are locally abundant (and often locally dominant) except for P. lorifolia which requires rediscovery in the Boschberg (Rebelo, 2001) . O. macradenium is a typical to dominant component of the drier "Sneeuberg Renosterveld" at medium altitudes (1300-1800 m) along the steep escarpment slopes.
Two possible and not mutually exclusive explanations for the Sneeuberg-CFR links can be postulated: (1) this pattern is a consequence of a series of dispersal events across the Karoo Interval onto the Sneeuberg, or along the Great Escarpment via the Komsberg and Nuweveldberge, or (2) the result of the contraction of a once much larger fynbos region with relicts now left in moister areas of the Sneeuberg (a vicariance scenario).
A dispersal explanation (explanation (1) above) is conceivable in that strong south-westerly winds during midlatitude cyclones can blow seed from the high Swartberg (altitude mostly over 2000 m; Linder et al., 1993) to the Sneeuberg (Fig. 5) . Perhaps this would have been even more likely during the previous glacial maxima when mesic fynbos may have covered the now arid inland CFR ranges (e.g. the Grootrivierberge, Willowmore District), thereby decreasing the distance for effective dispersal. This is even more likely from the Zuurberg, only 60 km to the south of the Boschberg, but southwesterly winds would then blow seed onto the Great Winterberg rather than onto the Boschberg (this is also a possibility however). Random dispersal events would explain why only a few CFR species have colonised the Sneeuberg, and why they are mostly confined to the moister western Sneeuberg and the Boschberg. The flaw in this explanation is that none of the CFR species occurring in the Sneeuberg are typically wind dispersed (e.g. Levyns, 1938 Levyns, , 1964 .
It is conceivable to invoke a dispersal scenario along a series of "stepping stones" with smaller intervals between them. For example, the Zuurberg links the mountain ranges of the CFR and the Great Escarpment (thus circumventing the Great Fish River valley; (Weimarck, 1941; Stuckenberg, 1962) (Fig. 5) . This scenario is suggested for species such as Cliffortia repens Schltr., found in the DAC and again on the Zuurberg and again on Cockscomb peak (Weimarck, 1941) . Another possible series of "stepping stones" is from the Swartberg, across to the Komsberg (Sutherland District), then via the Nuweveldberge to the Sneeuberg (Fig. 5) , as suggested by Cliffortia ramosissima (found from the CFR, and along the Great Escarpment through to the DAC; Whitehouse, 2002) . This escarpment corridor is not obviously a Cape connection today but is certainly a connection for afro-montane species in that the eastern Nuweveldberg is essentially a depauperate afro-montane grassland, and that several species e.g. Brachypodium bolusii are known to occur along the escarpment from the Roggeveld to the Sneeuberg. Both scenarios may represent valid connections (Weimarck, 1941) . The Zuurberg connection (Weimarck's south-eastern connection) appears all the more plausible when Oliver et al.'s (1983) phytogeographical analysis of Cape taxa is considered, with a "flow" of species into the Great Escarpment in the Boschberg area being suggested, whilst no pure CFR taxa are currently known from the Komsberg and Nuweveldberge.
It is more difficult to find support for the alternative vicariance explanation. Weimarck (1941) speculates that the Karoo Fig. 5 . Possible dispersal scenarios of otherwise endemic Cape Floristic Region elements into the Sneeuberg. 213 V.R. Clark et al. / South African Journal of Botany 75 (2009) 196-238 Interval may never have been occupied by a Cape flora, and previous blanket coverage of fynbos now relegated to a fraction of the current CFR (Levyns, 1938 (Levyns, , 1964 ) is more difficult to explain from the current distributions.
Sneeuberg-Tropical African links
The discovery of Faurea sp. nov. (Rourke, pers. comm.) in the Kamdebooberge is one of the more bizarre finds in the Sneeuberg. This genus of Proteaceae is a Tropical African element, and is an unusual link connecting the Sneeuberg with more tropical African elements. This new species of Faurea has inflorescence and leaf morphologies that are most similar to F. galpinii E.Phillips, which is found in afro-montane forest patches along the Mpumalanga escarpment some 1000 km to the north (Rebelo, 2001 ).
Comparable faunal endemism and biogeographical connections
Where floral and faunal endemism are congruent, a strong case for a unified centre of endemism can be argued (e.g. the Cameroonian Highlands; Borrow and Demey, 2001) . The little available data on faunal endemism in the Sneeuberg indicates that several faunal species, particularly invertebrates, are endemic to the range. Four butterfly species are endemic to the Sneeuberg (Cassionympha camdeboo, Thestor compassbergae, T. camdeboo and Serradinga bowkeri bella; Woodhall, 2005) and recently some 15 new Geometrid moth species have been collected in the Toorberg-Koudeveldberge region, including one new genus (Krüger, 2007) . This number of new moth species is considered to be unusual, especially as most of them appear to be local endemics (Krüger, 2007; Krüger, pers. comm.) . The adder Bitis inornata is endemic to the Sneeuberg plateau (Branch, 1998) , and the land-snail Prestonella nuptialis is endemic to the Boschberg and Elandsberg (near Cradock), being confined to mesic niches at the base of scarps (Herbert, 2006) . One land-snail (Prestonella bowkeri) is endemic to the Sneeuberg and the Nuweveldberge, and there are also links in the genus with the DAC (Herbert, 2006) . Given that invertebrates in southern Africa are poorly known, local invertebrate endemism in the Sneeuberg is potentially very high. These few records suggest that faunal endemism may well match or even exceed floristic endemism, lending further support for the recognition of the Sneeuberg as an important centre of endemism.
Sneeuberg affinities to the DAC are supported by the bird Chaetops aurantius (Orangebreasted Rockjumper), which occurs from the DAC west to the Sneeuberg where it is common but restricted above 1800 m throughout the Sneeuberg (Hockey et al., 2005; pers. obs.) . Other faunal elements showing a similar distribution are montane butterflies such as Pseudonympha trimenii ruthae (montane areas from Graaff-Reinet to the Witteberg) and Harpendyreus tsomo (from the Kamdebooberge to Lesotho; Woodhall, 2005) .
Faunal connections between the CFR and the afro-montane escarpment regions of southern Africa include Bitis atropos (Berg Adder; Branch, 1998) , the genus Pseudobarbus (southern African minnows), numerous butterfly species and genera (e.g. Woodhall, 2005) , and the southern African endemic bird genera Chaetops and Pseudochloroptila (Hockey et al., 2005) . The latter two genera each have only two species, one endemic to the CFR and the other to the DAC (Hocky et al., 2005) and represent perhaps one the strongest biogeographical links between the CFR and the Great Escarpment.
Lepidochrysops variabilis and Aeropetes tulbaghia;
Conclusion
With a flora comprising 1195 plant species, 33 of which are endemics (2.8% of the flora), the Sneeuberg compares well with other components of the Great Escarpment in terms of species diversity and endemism. Ten of the endemics represent species discovered since 2004, suggesting that more endemics may still be encountered. The Sneeuberg has double the percentage levels of endemism compared to the widely recognised Soutpansberg Centre, and we thus propose that a Sneeuberg Centre of Endemism -first considered by Weimarck (1941) -be formally recognised. This Centre has affinities with the Albany Centre and DAC, and links with the CFR. Affinities to east are emphasised by the near-endemics shared with the Stormberg and Great Winterberg-Amatolas (areas of which are still poorly known botanically), while affinities to the west await further exploration of the Komsberg and Nuweveldberge component of the Great Escarpment. There are also a range of faunal examples to suggest that the Sneeuberg is also a region of high animal endemism, but this awaits careful biodiversity inventory and analysis. Bruyns (2005) 
